Myoglobin redox form stabilization by compartmentalized lactate and malate dehydrogenases.
The purpose of this study was to assess the ability of mitochondrial and cytoplasmic malate dehydrogenase present in postrigor bovine skeletal muscle to use malate as a substrate for reduced nicotinamide adenine dinucleotide (NADH) regeneration and metmyoglobin (MMb) reduction via the malate-NAD(+)-MMb system. Furthermore, addition of lactate to beef mitochondrial and cytoplasmic isolates was evaluated to determine whether interactions between malate and lactate increased MMb reduction. Addition of malate to isolated beef mitochondrial and cytoplasmic isolates at pH 7.2 increased (p < 0.05) MMb reduction. MMb reduction resulting from addition of malate and lactate was equal to or greater than MMb reduction resulting from malate alone. This suggests that a combination of mitochondrial (malate) and cytoplasmic (lactate) factors can be used to regenerate the post-mortem pool of NADH, resulting in metmyoglobin reduction and meat color stabilization.